[Tpunoxenue 1

k OOIT OO0 MOY «COII Ne2y,
YTBEPKIEHHOU MPUKA30M JUPEKTOpa
Ne 215 - OJ] ot 29.08.2025

PABOYAS ITPOTPAMMA
y4eOHOro npeaMeTa
«I'eomeTpusi»

i oOy4daromuxcs 7-9 kinaccoB



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/EJIOB IIKOJBbHOW MAaTEMAaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECeunTh M3yYeHUE CBOMCTB M pa3MepoB QUryp, HX
OTHOIUEHWH M B3aUMHOE  pACIIOJIOKEHUE, OIMPAEeTCs Ha  JOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMICS YYUTCS MPOBOJIUTH
JI0OKA3aTEIbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUECHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOIAUTH
paccyXJIeHus «OT TMPOTHUBHOTO», OTJIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKACHUS.

Bropoli nenp0 M3yyeHHsS TEOMETPUM SIBISETCS MCIOJIB30BAHUE €€ KaK
WHCTPYMEHTA NPU PEUICHWH KAK MATEMaTUYECKUX, TaK U NPAKTHUYECKUX 3ajady,
BCTpEUAIOLIUXCA B peambHOW ku3HU. OOyyarommiicss [TOMKEH HaydUuThCs
OTNpEeACUTh TeOMETPUUECKYI0 (UTYpY, OMUCATh CIOBAaMH JAaHHBIA YEePTEXK WU
PUCYHOK, HAaWTH IUIOIIAb 36MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOJUMYIO AJTUHY
ONTOBOJIOKOHHOTO Kalenss wiu TpeOyemble pa3sMepbl rapaxka JJjsi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpas, BBIYMCIUTENbHAS JIMHUS B U3YUYCHHH T'€OMETPHUH.
[Ipu pemennu 3amad MPaKTUYECKOTO XapaKTepa OOyYaIOLIUICS YYUTCS CTPOUTH
MaTE€MaTUYeCKHE MOJEIW  pealbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTh MOJYYEHHOTO PE3YJIbTATA.

Kpaiine BaxHO NOMYEPKUBATH CBS3M T'E€OMETPUU C JAPYTHMMH Yy4eOHBIMU
npeaMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS] TEOMETPUUECKUX (HUTYP
U TOHATUH, IEMOHCTPUPOBATH NPHUMEHEHUE TOJYYEHHBIX YMEHUN B (U3UKE U
TEXHUKE. OTH CBSI3M Haumbojee SpPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuyeckue cooTtHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropay.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICAYIONINE OCHOBHBIC DPa3Jeibl
comepkanus: «l'eomerpuueckue GuUrypsl M HUX CBOWMCTBa», «V3mepenue
FEOMETPUYECKHX  BEIMYHMH», «JleKapTOBbl KOOPAMHATBI HA  IUIOCKOCTH»,
«Bekrtops», «/IBrxkenus miaockoctuy, «lIpeodpazoBanus nogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Henelnw), B 8 kiacce — 68 yacoB (2 yaca B Hezeln0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Hauanenslie nonstusa reometpun. Touka, npsmas, OTpE30K, Jdyd. Yrou. Buasl
yriaoB. BeprtukaneHele M cMexHbIE yribel. buccekrpuca yruma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U IEPIIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IpuMepbl CUMMETPHUM B OKPYKAIOILEM MHDE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS WU JIMHEUKU. TpeyroyibHUK.
Beicota, Mmeanana, buccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIT U PaBHOCTOPOHHUM  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpU3HAKU paBHOOEAPEHHOTO TpeyroabHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKK NAapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHUKA.
Bremnue yrisl TpeyrojapHUKa.

[IpssmoyrosibHbI  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEYTrOJbHHUKA,  NPOBEeAEHHOM K  rumoreHy3e. [IpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OosbllieM yrie U Oonblliell CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTtpuca yrma u  CEepeaVMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb M KpyI, XOpAa MW JUaMeTp, HUX CBOWCTBA. B3aumHoe
PaCIIOJIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas U cekymas K OKpPYKHOCTH.
OKpy>KHOCTb, BIHCAHHAas B yroji. BrnucaHHas # oOnucaHHas OKPYKHOCTHU

TPEYTOJIbHHUKA.
8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOWCTBA. YacTHbIE
Clly4yau NapajijiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUHUOHAIIBHBIX OTPE3KAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt momodus. Ilpusznaku mogoOus
TpeyrojabHUKOB. [I[puMeHeHne nogo0us npu peleHN MPAKTUIECKUX 3a/1a4.



CpoiicTBa mom@aaei reomerpuyeckux ¢uryp. DopMynbsl Ui TUIOLIAAN
TpeyrojbHHKa, HapaieisorpaMma, pomba u Tparneuuu. OTHOIIEHHE IUIOMAAeH
no1I0OHBIX (Uryp.

Brruucnenue miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
IIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa NPSAMOYTOJBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuUroHOMeTpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

Brnucanable M LEHTpanbHBIE YIVIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOHU.
Yrael  Mexay XOpaaMH M CEeKyIIMMH. BrmncanHele M OIKMCAHHBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacnojioKeHue AByX OKpyxkHocte. Kacanwne

oKkpy>kHOcTel. OO11Ke KacaTelbHbIE K IBYM OKPYXHOCTSIM.
9 KIIACC

Cunyc, kocunyc, TaHreHnc yrimoB ot O nmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl MPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTM4eCcKHX 3aJad C HCIOJIB30BAHMEM TEOPEMbI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lonobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOAynb)  BEKTOpPa,  COHANPABICHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTtopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE IS HAXO0KACHUSA JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PABHEHHMS NPSAMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPY>KHOCTEN U MPSIMBbIX. METOI KOOPJAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJBHUKH. JlnmmHa oOkpyxHOcTH. ['pamycHas wu
paguaHHas Mepa yIvia, BBIYMCIECHHME JUIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBW>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpuUM (Guryp (djaeMeHTapHbIe
npeactasienus). [lapannensHblii mepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«I'eomeTpus» XapaKTEpU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHHEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHMKEHHUM B IPYTUX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U PeaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJAaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEeM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YYEHOIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B PCELICHUM IPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HAa MPOTSKEHUHM BCEW KU3HU IS YCHEIIHOM Mpo¢ecCHOHaIbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM U
IOCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUHU OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHUH, YMEHHIO BUJAETH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAaLlME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YelOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LMBWIM3ALMM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KakK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOYYHs:

TOTOBHOCTBIO MPUMEHSATh MATEMaTUYECKHE 3HAHMS B HHTEPECaX CBOErO
30pOBbs, BEAEHUA  3740poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryspHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAaHHE:

OpUEHTALlME HAa NIPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpPY’KAIoLIEH cpeapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTEeH WX PEIICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM COLMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, mpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynTupoOBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEIICHUsI U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jlornyeckue JeicTBus:

e BBIBIAITH U XapPaKTEpU30BaTh CYLIECTBEHHBIC NMPU3HAKH MATEeMaTHYECKUX
OOBEKTOB, MOHATHH, OTHOIICHUN MEXAy HOHATUAMH, (HOPMYyITUPOBATH
ompejeNeHusT  MOHATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  IpPHU3HAK
KJIaCCU(pUKALMU, OCHOBAHUA HJsi OOOOIICHHS M CpaBHEHHS, KPUTEPUHU
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMMATh, (QOPMYNIHPOBATH U  NPeoOpa3OBHIBATH  CYXKICHHS:
yTBEPAUTENIbHbIE M OTPULATENIbHBIC, EAMHUYHBIC, YacTHbIE U oOuIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U W
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH 1 MPOTUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJIb30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHU, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh OKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (TPSIMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE OKa3aTeIbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAMBATH aAPTYMEHTAIMIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpaATh HaWOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:

UCTIONIb30BaTh BOMPOCH KaK HCCIEIOBATEIbCKHA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIUME MPOTUBOpEUUE, MpoldIemy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOECHHOCTEH
MaTEeMaTU4YECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
CaMOCTOSITENTbHO (hOPMYIHPOBATH 000OIIEHHSI U BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE TMpOIecca, a TaKXKe BBIJIBUTATh
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30OBITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JUISI peILICHHs 3a/1a4H;

BbIOMpaTh, aHAJM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS;

BbIOUpaTh (GOpMy TpencTaBieHHs HWHPOPMAUU U HIUIIOCTPUPOBATH
peliaemMble 3aJaud  CXEMaMH, JAdarpaMMmaMM, WHOW rpadukodl M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTH HMHQPOPMAIMH IO KPUTEPHUSM, MPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1elCTBHUA:

BOCIIpUHUMATDL U q)OpMy.TII/IpOBaTL CYyXKACHUA B COOTBCTCTBUU C YCIOBHUAMU
" neIAMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOAY pPELICHUS
3a7a4i, KOMMEHTHPOBATh MOJYyYEHHBINA PEe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JIeMBbl, pelraeMoil 3ajaun, BbICKa3bIBaTh MJICH, HAICIEHHBIC Ha MOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JAMANIora, OOHApPYKUBATh pa3iHyude U CXOJCTBO IMO3UILIUN, B
KOPPEKTHOH opme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEICTaBIsITh  PE3yJAbTaThl  pEIICHUs  3ajaud, IKCTIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIEHO BEIOMPATh (hOpMAT BBICTYIICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEN ayIUTOPHH,

NOHMMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAMBUAYAIbHON
paboThI pU PENICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOU NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHON pabOTBI, pacmpeaensiTh BUIbI padOT, JOrOBApUBATHCH,
00CcyXIaTh TPOIecC U pe3yabTaT padboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4yacTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JAPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaH/IbI,
OILICHMBATh KAaueCTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IIJIaH, aJIFOPUTM PELIEHUs 3aJaud (MU €ro
4acTh), BBIOMpaTh CIOCOO pELIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTENJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPoLiecca U pe3yJibTaTa
peleHns MaTeEMaTHIECKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YyJIbTAaTa NEATEIBHOCTH MOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTHIKCHHMS WU HEIOCTHIKEHUS LENH,
HaXOAWUTh OIHOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 KJjacce OOYYArOMIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Pacno3naBaTh HM3yuy€HHbIE T€OMETpUYECKHE (QUTYPBI, ONPEAeNsATh HX
B3aMMHOE paCIOJIOKEHUE, H300pa)kKaTh TE€OMETpUYECKHe (UTYPHI, BBIOJHATDH
YepTekKU MO YCJIOBUIO 3adaud. M3MepsATh JUHEWHbIE U YIJIOBbIE BEIUYUHBI.
Pemiars 3a1aum Ha BBIYMCIIEHUE IJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEIMYUH MPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
00BEKTOB 1O TTOPSIIKY BETUYUHBI.

CTpouTh YyepTek U K T€OMETPUUECKUM 3a/1auaM.

[lonp30BaThCAd MpPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
MPU3HAKU U CBOWMCTBA paBHOOEAPEHHBIX TPEYTOJIbLHUKOB MIPU PELICHUH 3a]1ay.

[IpoBOAUTH JOTUYECKUE PACCYKACHUSI C HUCMIOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIUAaHbl, MPOBEAEHHOM K THUIOTEHY3€  MPSIMOYTOJIbHOIO
TPEYTOJbHUKA, B PEUIEHUN T€OMETPUUYECKHX 3a1ay.

OnpenensaTs MapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensiTe NapauiebHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3aaun Ha kietdaroi Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTh YHUCJIOBbIE M OYKBEHHbIE 3HAYCHUS
VIJIOB B TEOMETPUUECKUX 3ajlayax C UCIOJIb30BAaHUEM CYMMbI YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH
MEPECEUECHNH JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a71a4M Ha HAXOKJICHHUE YIJIOB.

Brnaners mOHSTHEM T'E€OMETPUYECKOrO MECTAa TOUEK. YMETh OIPEAENsITh
OWCCEKTPHUCY yIJIa U CEPEIUHHBIN NEPICHANKYJIISP K OTPE3KY KaK TEOMETPUICCKUE
MeCTa TOYEK.

@opMyIMpOBaTh OMNpPEAEIEHUsS OKPYKHOCTH M Kpyra, XOpAbl U IHAMETPa
OKPY>KHOCTH, MTOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOWCTBA MPHU
peneHny 3aaad.

Brnanets moHsiTHEM ONHUCAHHOW OKOJIO TPEYTOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbes (akramMu O TOM, YTO OHMCCEKTPHUCHI YTIIOB
TPEYTOJbHHUKA TNIEPECEKAIOTCSI B OJHOM TOYKE, MU O TOM, YTO CEPEAMHHBIC
MEPIIECHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnanets nmoHsATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTelIbHOU U pajuyca, NPOBEAEHHOTO K TOYKE KACaHHUSI.



[Tonp30BaThCs MPOCTEHITMMH T€OMETPUUECKUMHI HEPAaBEHCTBAMHU, TOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE TOCTPOCHHUS C MOMOIIBIO IIUPKYJIIS U
JIMHENKHU.

K koHiy oOyueHus B 8 kiacce oOOydYarOMIMICS MOJYYHUT CIEAYIOIINE
peIMEeTHbIEC PEe3yIbTaThI:

PacrioznaBaTh OCHOBHBIE BHIBI YETBHIPEXYTOJBHUKOB, UX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPU PEUICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKH IMEPECEUEHHs] MEIMAH TPEeyrojibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnagets moHaTHeM cpenHel NTUHUM TPEYTOJbHHUKA W TParneluu, NPUMEHSThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemoi
dasieca U TEOPEMOI O TPOMOPIIMOHATIBHBIX OTpe3Kax, MPUMEHATh UX JJI PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh MpU3HAKK 000U TPEYTOJbHUKOB B PELUICHHUH T€OMETPUIECKUX
3aj1ay.

[Tone3oBatbess Teopemoit [ludaropa ans pemieHUss TEOMETPUUYECKUX H
npakThyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeTbh B MPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagerp mOHATHSAMHM CHHyCa, KOCHMHYyCa W TaHTE€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. [1071p30BaThCsl ATUMH TMOHATUAMHU JAJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boiuucasate (paznuyHbiMU criocO0aMu) IUIOIIAlb TPEYrOJbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJB3YysICh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHsTH MOJydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagerp MOHATHSAMH BIHCAHHOTO M LIEHTPAJBbHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKyIIMMU) U YIiie MEXKIY
KacaTeJlbHON M XOpI0M NpU pElIeHUH T€OMETPUUECKUX 3aau.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a/au.

[TpuMeHsTh MOJydYeHHbIE 3HAHMSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peabHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BIUUCICHUS
C NpUMEHEHUEM TMOoAOOUs M TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEOOXOAUMO,
KAJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CIICTYIOIIHE
pEeIMETHbIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOIIIBIO  PA3JIMYHBIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJISATOPA) JUTHHBI
Y YTJIBI JIJ1s1 HETaOIMYHBIX 3HAYCHHIA.

[Tonp3oBatbes popmynamu MpUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUI HAXOXICHHUSI COOTHOLICHUM MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIsI HAXOXKJIEHUS Pa3JIMYHbIX
AIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYTrOJbHUKOBY»), MPUMEHITh HX IpHU
pELICHUU T€OMETPUYECKUX 3a1au.

Brnagerp nonsTMSAMHM  npeoOpa3oBaHUS  MOJAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonbp3zoBaThCs CBOWCTBaMHU MO100MSI TPOU3BOJIBHBIX
buryp, yMeTb BBIYUCIATh IJIUHBI U HAXOAWUTHb YIJIbI y TOMOOHBIX QUTYD.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh NPHUBOIUTH
IPUMEpPBI TOJTOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tosnp30BaThCA TEOPpEMAMU O NMPOU3BEIACHUH OTPE3KOB XOpJ, O IPOU3BEACHUN
OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX TE€OMETPUUECKUA U (PU3NUECKHA
CMBICI, TPUMEHATh UX B PEUICHHMH TE€OMETPUYECKHX U (U3MUECKHUX 3ajad.
[IpuMeHATh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXO0XKACHUS JJIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B
pELIEHNN F€OMETPUUYECKUX U NMPAKTUYECKUX 3a4a4.

Bnanerep MOHATHSMM NPAaBUIBHOTO MHOTOYI'OJIBHMKA, JUIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH WU PaJWaHHOM MEpHI yria, yMETh BBIUYUCIATH ILIOIIAIb
Kpyra u ero yacrteil. [IpuMeHsaTh noslydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH ABM)KEHUS
IIJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[IpyMEHATH MONMY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEIIN JUIS 3a/1a4 PeabHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIIHME BBIYUCICHUS
C NPUMEHEHUEM MNOAO0O0US M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, IZE
HEOO0XO0MMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P KoHTpoabHbIe (mudpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI
pecypchl
[IpocTeiie reomerpuueckue PUrypol U uxX
1 CBI:)ﬁCTBa H3me GHI/IE reoMeT SI)HGC}E)HX 14 1 bubmorexa OK
' p p https://m.edsoo.ru/7f415¢2e
BEJTMYNH
but6mmoreka [IOK
2 T 24 1
PEYTOTLHIIH https://m.edsoo.ru/7f415¢2¢
3 [TapannenbHbIe TpsIMBIE, CYMMa YIJIOB 12 1 bubnuotexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OkpyxHOCTb 1 KpYr. [ 'eomeTpuueckue 14 bubmmoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
bubmunoreka LIOK
I 7 4 1
> OBTOpeHHE, 0bobmenHe il https://m.edsoo.ru/7f415¢2e
OBUHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4




8 KUIIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m KonTposbHbIe
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI
pecypcsbl
N but6mmoreka [IOK
1 4 12 1
CTRIPEXYTOIbHIIH https://m.edsoo.ru/7f417¢e18
[Tnomans. Haxoxnenue miomanaei
2 Tpe IHOJi,HI/IKOB u f/IHOFO OJfI;IHzIX ¢ur 13 bubnmorera LHOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaau monoOHBIX GUryp
3 Teopema ITudaropa u Hauana 10 1 bubmmoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢e18
Teopema daneca u Teopema o
4 MPOMOPIUOHAIEHBIX OTPE3KaxX, MOJO00HBIE 15 1 bubmorexa [IOK
poTOpH P > 1A https://m.edsoo.ru/7f417¢18
TPEYTrOJIbHUKU
VY1l B OKpyKHOCTU. BriicanHsie u
5 OMUCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubmmoreka [JOK
KacarensHble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bubmunoreka LIOK
n .
6 OBTOpeHHE, 0b0bmenHe i > https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4




9 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ KonTposabHbie
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI
pecypcsbl
bu6mmoreka [IOK
1 B
CXTOpE! 8 https://m.edsoo.ru/7f41al2c
2 JlekapTOBBI KOOPIMHATHI HA TIJIOCKOCTH 9 1 bubmmorexa [TOK
P PA https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. Teopembl KOCUHYCOB U 20 1 bubnuoreka [IOK
CUHYCOB. Pelienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJTBHUKY. J{THHA
4 OKPY’KHOCTH M IUIOIAAb Kpyra. Beruncienue 9 1 bubmmorexa [OK
PyE N HHaA> Kpyre. https://m.edsoo.ru/7f41al2c¢c
rioaaen
5 [Ipeo6pa3zoBanue nonodus. Merpuueckue 10 1 bubmmoreka [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢
Bbu6nmuoreka [JOK
6 6
JlpmkeHis WIoCkocTA https://m.edsoo.ru/7f41al2c
. [ToBTOpeHue, 06001eHNEe, CUCTEMATH3AIUS 6 ] Bbubnuoreka [JOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 68 5







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBbBI

7 KJIACC

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacrio3HaBaTh M3y4eHHBIE TeOMETpHUYECKHE (UTYPHI, ONPENeNsiTh HX
B3aMMHOE pACIOJIOXKEHHE, M300pakaTh TeOMETpUYECKHE (UTYPHI,
BBITIOJIHATh YEPTEXU MO YCIOBHIO 3a1add. V3mepsTe nMHEHHBIE U
YTJIOBBIC BCIIMYUHBI. Pemarn 3ala4v Ha BBIYUCJIICHUC JJIMH OTPC3KOB U

BCJIIMYHH YIJIOB

6.2

Henatb rpy0yro OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B
peambHOM JKU3HH, pPa3MEpoOB MPHUPOIHBIX OOBEKTOB. Pazmuuarh

pa3Mepbl ITUX 00BEKTOB MO MOPSAIKY BETUUNHBI

6.3

CTpouTh 4epTeKU K T€OMETPUUECKUM 3a/1adam

6.4

[Tonb30BaTbcsl MPU3HAKAMM PAaBEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh
MIPU3HAKH U CBOIMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPH PEILICHUH

3a1a4

6.5

[IpoBoauTh  JOTMYECKHE  PACCYXKIEHUS C  HCIOJb30BaHUEM

TE€OMETPHUECKUX TEOPEM

6.6

ITosp30BaTbCA IIpU3HAKAMU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEIEHHON K TUIIOTEHY3€

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUYECKUX 3a7a4

6.7

Onpenenars NMapauieIbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpHIE
obpasyer ¢ HUMHU cekymias. Onpenenars NapajieabHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OJHOM MPAMOUN O TOYEK

JOPYroU MpsMOU

6.8

Pemars 3a1aun Ha kiieT4aroit Oymare

6.9

HpOBOI[I/ITB BBIYMCJICHHUA MW HAXOJHUTb YHCIIOBBICE U 6yKBeHHH€
3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aaadaX C HCIIOJIB30BAHUEM

CyMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTI'OYI'OJBHHUKOB, CBOWCTB YIJIOB,




00pa30BaHHBIX NPU TEPECEYCHHUU JIBYX MapajUIeIbHBIX MPSIMbIX

cekyIieil. Pemarh mpakTH4eckue 3a1auu Ha HaXOXICHUE YTIIOB

6.10

Brnagerp NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh
OTpeAeNsATh OWUCCEKTPUCY YINIa W CEPEeIUHHBIA TEPIECHIUKYISP K

OTPE3Ky KaK TeOMETPUIECKHIE MECTa TOUCK

6.11

@opMynHpoOBaTh ONPEACIEHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOWCTBAaMHU. YMETh

MIPUMEHSITh 3TU CBOWMCTBA MPH PEIICHUH 3a]a4

6.12

Bragete moHATHEM ONHWCAHHOW OKOJIO TPEYTOJbHHUKA OKPYKHOCTH,
yMmeTh HaxomuTh €€ ueHtp. Ilomp3oBatbes QakTamMu O TOM, UTO
OHMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECEKAOTCsl B OJHOM TOYKE, U O
TOM, YTO CEPENMHHBbIE NEPIEHIUKYIJISAPHl K CTOPOHAM TPEYrOJIbHUKA

MEePECEKAIOTCA B OJTHOM TOUKE

6.13

Bnagers mNOHATHEM KacaTeabHOM K OKPYKXHOCTH, IIOJB30BaThCs
TEOPEMOM O IEPHEHIUKYIAPHOCTH KacaTeIbHOM U paauyca,

HpOBeI[éHHOFO K TOYKEC KaCaHHUA

6.14

ITons30BaThCA HpOCTGI\/'IH_II/IMI/I rCOMCTPUIYCCKUMHU HCPABCHCTBAMU,

IIOHHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYCCKHUE IIOCTPOCHHUA C IIOMOIIBIO

LUPKYJIS U JIMHEVKU

8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

I'eomeTpus

6.1

Pacno3HaBath OCHOBHEIC BUbBI I‘IeTI)IpéX}’l"O.]'II)HI/IKOB, HUX J3JIEMCHTHI,

MOJb30BATHCS UX CBOMCTBAMH Ipu pCHICHUU I'COMCTPUICCKUX 3a1avd

6.2

IIpuMeHATH CBOMCTBA TOYKM IIEPECCUYCHUS MEIUaH TPEYroJIbHUKA

(meHTpa Macc) B pelIeHUH 3a1a4

6.3

Biagers noHsTHEM CpenHEH JIMHUM TPEYrOJIbHUKA W TpaICLHUH,
IPUMEHATh HX CBOMCTBA IPU PEIICHUHM TE€OMETPUYECKHX 3a]ad.
ITons3oBatbest Teopemon Parneca U TEOPEMON O NMPONOPLUOHAIBHBIX

OTpE3Kax, MIPUMCHATH UX JJIA pCHICHUSA IPAaKTHYCCKUX 3ada4




6.4

[IpuMeHsATH TNpHU3HAKU TOAO0OMUS  TPEYrOJbHUKOB B  PELICHUH

rCOMCTPHUYCCKUX 3aaa4d

6.5

[Tonp3oBatbest Teopemoit [Tudaropa mis pemenns TeOMETPUISCKUX U
IpakTU4ecKuX 3anad. CTpouTh MaTEMAaTHUUYECKYI0 MOJEIb B
MPaKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JeNIaTh YepTEX U HaXOIUTh

COOTBCTCTBYIOIHC TJIMHBI

6.6

Bnagers moHATHSAMU CHUHYCa, KOCHMHYCAa MW TaHI'CHCAa OCTpPOro yria
IpsAMOYT'OJIBHOTO TPCYIroOJIbHHKA. Ilonp30BaThCs 3THMH ITOHSATHSIMU

AJIg PCIICHUS MMPAKTUYCCKUX 3a1a4d

6.7

Beruncnsate (pa3snuvHBIME crioco0aMu) IUIOMIA[AL TPEYrolbHUKA U
IJIOMIAA MHOTOYTOJBHBIX (GUryp (moap3ysch, e HEOOXOAMMO,
KaJbKyJIATOpoM). IIpUMEHATh MonydeHHbIE YMEHMSI B NMPAKTHYECKHX

3azadax

6.8

Bnagers MOHATUAMHU BIMCAHHOTO U LICHTPAJIIBHOTO YIJIA, UCIIOIb30BaTh
TEOpPEeMBI O BIHMCAHHBIX YIJIaxX, YriaXx MEXIy XOpAaMu (CeKyIIMMH) U
yrie MEXIy KacaTeIbHOW M XOPAOH IPU PEIIEHUH T'€OMETPUUYECKUX

3aaa4

6.9

BJ'IaI[eTB IIOHATUEM OIIMCAHHOI'O LIeTI)IpéXYI"O.]'II)HI/IKa, IIPHUMCHATH

CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJIBHUKA IIPYU PELICHUU 33124

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA TMpPaKTUKE — CTPOUTh
MaTeMaTUYeCKUe MOJENIH IS 3ajlad pealbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TNPUMEHEHHEM Toao0us U

TPUTOHOMETPHUH (TIOJIB3YACh, € HEOOXO0IUMO, KaTbKYISITOPOM)

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOT'0 00111€ero 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPBIX YIVIOB, HAXOJUTH C UX
IIOMOULIBIO0 PA3JIMYHBIE AJIEMEHTHl MPSMOYIOJIBHOTO TPEYrOJIbHUKA
(«pemieHne  TPAMOYTOJBHBIX — TPEYTrOJbHUKOB»). Haxomuts (¢

MOMOUIBIO KaJIbKYJIATOPA) ATUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAaYCHHH

6.2

ITons30BatTbcs dopmynamu IIPUBEICHUS u OCHOBHBIM




TPUTOHOMCTPHUYCCKUM TOXKACCTBOM [JI1 HAXOKIACHHUA COOTHOIIICHUM

MCKAY TPUTOHOMETPHUIYCCKUMHA BCIIMUMHAMUA

6.3

Hcnonbs3oBath TeEOpeMbl CHHYCOB M KOCHHYCOB [UJISi HAXOXICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («pElIeHUE TPEyroJbHUKOBY),

MPUMEHSTh UX MPU PEIICHUU T€OMETPUUYECKUX 3aau

6.4

Bnagerp moHsTHSAMH TIpeoOpa3oBaHUsA IMOJO00HUSA, COOTBETCTBEHHBIX
a7eMeHTOB TMoA00HBIX (uryp. Ilomb3oBaThCs CBOMCTBaMU TOH00US
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHMCIATH JUIMHBI M HAXOAWTH YTJIbI Y
nono6ubIX Quryp. IlpuMeHATh CBOHCTBAa MOAO0HS B MPAKTHYESCKHX
3aja4ax. YMeTh TPHUBOAUTH MPUMEPHl MOAOOHBIX Quryp B

OKpYIKaroIieM MHUpe

6.5

ITons30BaThCA TCOpCMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOU

6.6

Ilons30BaTbCcst  BEKTOpaMM, IIOHUMAaTb KX TE€OMETPUYECKUH U
(bu3n4eckuil CMbICI, NPUMEHATh MX B PEUICHUH T€OMETPUYECKHUX U
¢busnyeckux 3anad. IIpuMEHATH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

AJI HAXOXKACHHUA NJIMH U YTJIOB

6.7

Ilons30BaThCA MCTOAOM KOOpJAWHAT Ha IIJIOCKOCTH, IPUMCHATH €TI0 B

PEIICHUU IT'€OMCTPUYCCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Brnagetp DNOHATMSMHM — NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPYKHOCTH, [UIMHBI JAYI'M OKPYKHOCTH M paJUaHHOM Mephl yria,
YMETh BBIYMCIATH IUIOWAAb Kpyra M ero uvactel. IlpumeHsarts

MOJIYUYCHHBIC YMCHUS B IIPAKTUYCCKUX 3adadax

6.9

HaxomuTh ocu iy EeHTphl CUMMETPUH (UTYP, TPUMEHSTD JABHKEHUS

IJIOCKOCTH B MPOCTEHUIINX CIIydasixX

6.10

[lpuMeHsATH TONMyYEeHHBIE 3HAHUS HA TPAKTHKE — CTPOHTH
MaTeMaTHdYCCKUuEe MOACIN MJIA 3a4a4 peaanofx'I JKU3HHU U TIPOBOJHWTH
COOTBCTCTBYIOIIUC BBIYUCIICHUA C IMPUMCHCHUEM HO,Z[O6I/I$I u
TPUTOHOMETPUYECKUX  (PyHKIUH (MONB3ysICh, TA€ HEOOXOAMMO,

KaJIBKYJIATOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
6 I'eomeTrpus
Havansnele noustus reomerpun. Touka, npsimasi, OTpPE30K, Jyd. Yoy Buasl
6.1 yrioB. BepTukanbHble W cMexHble yriabl. buccektpuca yria. Jlomanas,
MHOTOYroJpHUK. [TapamiensHoCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX
62 Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOHCTBa OCEBOH CHMMETpHH.
' [IpuMepsl cCHMMETpPHUH B OKpYKarOLIEM MUPE
- OCHOBHBIE TMOCTPOEHUSI C TOMOIIBIO LUPKYJId W JUHEHKU. TpeyrojbHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBII M PaBHOCTOPOHHHMN  TpeyroibHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBA W TIPU3HAKK PABHOOCAPEHHOTO TpeyroibHUKa. [IpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CgolicTBa U MPU3HAKU NapajuiebHBIX NpsMbIX. CyMMa yIJIOB TPEYTOJbHUKA.
' Bueminue yriibl TpeyrojibHHUKa
IIpssmoyronbHblil  TpeyroapHuK. (CBOMCTBO MeIUaHbl IPSIMOYTOJIBHOTO
6.7 TPEYroJbHUKA, TPOBEAEHHOW K TunoreHy3e. IIpu3Hakm paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsIMOYToJIbHBII TPEYrOJIbHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopemMa o OousiblieM yriie ©u  OOJbIIeH  cTOpoHE
TpeyronbHUKa. [lepnenaukynsap 1 HaKJIOHHAs
60 ['eomeTpuueckoe Mecto ToOYeKk. buccekTprca yria ©  CepeIUHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XopAa U JuaMeTp, HUX CcBoiicTBa. BzaumHoe
6.10 pacroyioKeHue OKPYKHOCTH H mpsamoi. KacatenpHas u cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BIHCAHHAas B yroj. BrnucaHHas W ONHMCAaHHAs OKPYXHOCTH

TpEyroJIbHUKA




8 KVIACC

Kon IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

6 I'eomeTrpus

6.1 UYeteipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa

6.2 [IpssiMoyronpHUK, poMO, KBaApAaT, UX MPU3HAKA U CBOWCTBA

- Tpanernus, paBHOOOKast Tpamnenus, € CBOMCTBA U Mpu3Haku. [IpsiMmoyroibHas
' Tpaneuus

64 Meron yaBoenus menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u
' Teopema O MPONOPUUOHAIBHBIX OTPE3KaX

6.5 Cpennue TUHUM TPEyrojbHUKa U Tpaneuuu. LleHTp macc TpeyroapHuka

6.6 [TomoGue TpeyroabHUKOB, Kod(hdumument moxodus. [IpusHaku mnOAOOUS
' TpeyrojabHUKOB. [I[puMenenne nogo0us npu pereHu NpakTHYeCcKuX 3a1a4d
67 @opmynbl A8 IUIOIIAAU TPEYrojibHUKA, NapajienorpaMma, pomba u
' Tpaneuuu

63 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOMIACH
' MOAOOHBIX PUTyp

60 Brruncnenne mionagei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembr Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJbHOTO TPEYrOJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  |pUTrOHOMETPUYECKHUE
¢bynkuun yrinos B 30°, 45° u 60°

6.12 BrnucanHble W LEHTpanbHBIE YIUIBI, YIOJd MEXJYy KacaTeIbHOH U XOpIOH.
' VYTIubl MEeXAY XOpJaMU U CEKYIIUMU

6.13 Brnucannsie v onvcaHHbBIE YETHIPEXYTOJIbHUKHI

614 B3anmHoe pacrnonoxxkeHue IBYX OKpyxkHocTend. Kacanme OKpyKHOCTEH.

OOm1re KacaTenbHBIC K IBYM OKPYXHOCTSIM




9 KIIACC

Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA
6 I'eomeTrpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYcOB. Pemienue
6.2 MMPAKTUYECKUX 33/1ad C HCIOJIb30BAHUEM TEOPEMBI KOCHMHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [1omodre cOOTBETCTBEHHBIX IIEMEHTOB
64 Teopema 0 MpoU3BEAEHUH OTPE3KOB XOPA, TEOPEMBI O IMPOU3BEIEHUN OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpare KacaTeJIbHON
Bekrop, mnmmHa  (MOIynb) — BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
6.5 MIPOTUBOIOJIOXKHO HANpPABJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpAlLlMU HaJl BEKTOpamMH. Pa3nokeHue BeKTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunatsr BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHHE IS
' HaxO0>JICHUS IJTUH U YTJIOB
JlexapTOoBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPAMOU U OKPYKHOCTU B
6.7 KOOpJMHATAaX, NMEPECCUCHUE OKPY>KHOCTEN U MPAMBIX. METOJI KOOPAUHAT U €Tr0
IIPUMEHEHNE
6.8 IIpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIYUCICHUE JUIMH TyT
' OKPY>KHOCTEH
6.10 IInomanp kpyra, ceKTopa, CErMeHTa
611 JIBIDKEHHSI TUIOCKOCTH M BHYTPEHHHUE CHUMMETpHH GUryp (dJIeMEeHTapHbIe
' npeactasnenus). [lapamnensusiii mepeHoc. [ToBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0miero oopaszoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omepaluy HaJ MHOXXECTBAMU;, YMEHHUE OIEepPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHITh UX IpPU PEIICHUU
3a/la4; YMEHHE HCIOIb30BaTh IpayuuecKoe MpeICTaBICHIHEe MHOKECTB
JUISL ONTUCAHUS pealbHBIX MPOIECCOB U SBJICHUI, MPU PELICHUH 3a7ay

U3 IPYrux y4yeOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUAMMU: OIPEACICHUE, aKCHOMa, TEOpEMA,
JOKa3aTelIbCTBO; YMEHUE PpACIIO3HABaTb MWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, INPUBOJUTH IMPUMEPHl U KOHTPIPUMEPHL, CTPOUTH

BBICKAa3bIBAHHA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBarh MOHATUSAMU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCJO, [JEIMMOCTh HATypaJbHBIX YHCEI, NPU3HAKU
JIETUMOCTH, LEJI0E YHUCIIO, MOAYJb 4YHcia, OOBIKHOBEHHAs Apo0b H
JecAaTu4Has ApoOb, CTAHJAPTHBIA BUJ YUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIPHOE YHCIO, apu(PMETHYEeCKUH KBAJApPATHBI KOPEHB;
YMEHHME  BBIIOJHATH  JEUCTBUSA €  4YHWCIAMH, CpPaBHHBATb H
YHOpAOYMBATh YHCIIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKDYIJIATh YHUCIA; yYMEHHE JAelaThb INPUKHUIKY U OLEHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LENbIM IOKa3aTelleM,
apu(MeTHYECKUI KBaJpaTHBIII KOpEHb, MHOTOYIEH, ajredopanyeckas
IpoOb, TOXXAECTBO,; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENEeHH
Oosibllle E€IMHUIBI; YMEHHME BBIIOJIHATh PACUYETHI IO (OpMyNaMm,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAXCHUI C KOPHSAMHM, PA3JIOKCHHE MHOIOYICHA Ha MHOXKUTEIH, B
TOM 4YHCJIE€ C HCIOJb30BaHUEM (OPMYIT pPAa3HOCTH KBaJpaToB H

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C




OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUHEWHBIE U KBAJpPATHBIC YPABHEHUS,
IpOOHO-pallMOHANILHEIE YPABHEHHSI C OJHOW MEPEMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YPaBHEHUU, JTMHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHMCJE NPU PEIIEHUH 3334 U3 IPYruxX MpeaMeETOB
U TPAKTUYECKUX 3aJa4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
NpsIMYI0O ¥ KOOPIMHATHYIO IUIOCKOCTh HJISi M300pa)K€HUsS! pelieHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GyHKUMA, Tpaduk QyHKIUH, HYIH
byHKIIH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHMs, yObIBaHUs, HauOOJbIIEe KM HaUMEHbIIEE 3HAUYCHHS
byHKIHIN; yMeHHe OIIepUpPOBATH HOHSTHSAMH: npsmast
MPONOPIMOHATIBHOCTh, JHHEWHas (YHKIUS, KBaJpaTuyHas (HYyHKIIHS,
oOpaTHass TPOMOPIMOHATBLHOCTh, TMapaboyia, TUrepOosia; yMEHHUE
CTpOUTh TpapuKu PYHKUUH, HCIIONB30BaTh rPa(UKU JUIs ONPEIEICHUs
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIS PEIICHHS 3a1ad U3 APYTUX
y4eOHBIX TPEAMETOB M pPEaTbHOM JKU3HU; YMEHHE BBIPAXKATh

(dbopMynaMy 3aBUCUMOCTH MEXIy BeTMUUHAMU

Ymenue OTIepupOBaThH MOHSTUSMHU: MOCIIEI0BATEIbHOCTD,
apupMeTHyeckass M TEeOMETpUYecKas  IMPOrPecCHH;  YMEHHE
MCIOJIb30BaTh CBOMCTBA MOCIENI0BATENBHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a/ady, B TOM YHCIE 33734 U3 JAPYIHX

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemarh 3aaud pa3HbIX TUIIOB (B TOM 4YHCII€ HAa MPOLIEHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBAapOB MU CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a41 U3 00JIACTH YIPaBIECHUS JIMYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayd,
UCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAONOA00HOCTh

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSAMOYIOJIbHBIM TPEYroOJIbHUK,

MeanaHa, OMCCEeKTpUca W BBICOTA TPEYTOJIbHHMKA, YETHIPEXYTOJIbHUK,




napajiesiorpaMM, pomMO, TNPSMOYTOJbHHUK, KBajJpaT, Tpameuus;
OKPY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢durypamu; ymeHue pemarhb 3aJayd, B TOM YHCJE U3 MOBCEIHEBHOU
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHX BEJIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB (uUryp u pakToB

10

YMeHue OomnepupoBaTh IOHATUAMHU: PABEHCTBO (UTYpP, PAaBEHCTBO
TPEYTOJILHUKOB; TMapaJUICIbHOCTh W TEPICHIUKYISIPHOCTh TIPSMBIX,
Yrojl MeXAy IpsAMBIMHU, MEPHCHAUKYIAP, HAKIOHHAs, MPOEKLNs,
nogooue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKHA U IPSIMOM; YMEHHE pPaclO3HaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapaieTbHOCTh M NEPIEHIUKYISIPHOCTD TPSMBIX B

OKpY’KaIOIIeM MUPE

11

YMeHue onepupoBaTh IOHATHUAMHU: JUIMHA, PAcCTOSHUE, YIoJ
(BenMuMHA yrja, CUHYC M KOCHUHYC yrjia TPEeyrojbHUKA), MJIOMIAb;
YMEHHUE OLIEHUBATh pa3Mephl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHATH (OpPMyIbl MEpUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IIJIOMIAAN Kpyra, o0Obema
MPSIMOYTOJIBHOTO MapaJUICNICTINIENd; YMEHHE NPHUMEHSTh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Ilucdaropa, TpUTrOHOMETpUYECKHUE COOTHOLIEHUS  JUIS

BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUIOLAAEH

12

YMmenue wu3z0o0paxkaTh IUIOCKME (UTYpHl M HMX KOMOWHAIHMH,
IPOCTPAaHCTBEHHBIE (UTYpBI OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue onepupoBaTb MOHATHSAMM:  INPSAMOYIOJbHash  CHCTEMaA
KOOpJAWHAT, KOOPAMHATBl TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIPHOE MIPOU3BEACHUE BEKTOPOB;
YMEHHME HCIOJb30BaTh BEKTOPHI M KOOPAMHATHI AJIA MPEICTABICHUS
JaHHBIX W pELIeHMs 3aJad, B TOM 4YHCIE U3 JPYrUX Y4eOHBIX

MPEIMETOB U pEATbHOMN )XKU3HU

14

YMeHHe OmepupoBaTh IOHITHUSMH: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOnMWIBL, cpegHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbllIee W HAaWMEHBIIIEE 3HAYCHHS, pa3Max YHUCIOBOTO Habopa;

YMEHUE  U3BJIEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH




uHpOpMaIMIO, TPEJICTABICHHYI0 B Ta0lMIaX M Ha JgUarpaMmax,
OTPa)KAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH PEalbHBIX IPOLECCOB U
ABJICHUH; yMEHME pacro3HaBaThb W3MEHYMBBIE BEIMYMHBI B

OKpYIKaroIieM MHUpe

15

YMeHue omnepupoBaTh TMOHITHAMU: CIYYalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (RJIEMEHTAPHBI HMCXON)
CIIy4allHOTO OIbITa, CIy4ailHOE COOBITHE, BEpPOSTHOCTH COOBITHS;
YMEHHE HAXOAMTh BEPOSATHOCTU CIYYalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMH DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M ¢ HCIOJIb30BaHUEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH PEaJIbHBIX
COOBITHI M SIBICHUH, MOHMMATh POJIb NMPAKTHUYECKU TOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHUpPE M B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXONSIIMNA W3YYEHHBIM METON Ui PEIICHUS
3aJda4u, HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATUUYCCKUX 3aKOHOM€pHOCT€I>'I B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMaTUKHU B
I/ICKyCCTBe, OIINCBhIBATH OTACJIBHBIC BbIIAOIIIUCCA pe3yanaTbl,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTHKH KaK HAayKH, NMPUBOIUTH
IIPpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOW UCTOPUHU




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1 Yucna v BBIYUCIICHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JOpoOM,  TPOLEHTH, OECKOHEYHBIC
' NepUOANYECKUE APOoOH

13 Pannonanbubie uyncna. Apudmernyeckue Omepaludd € palUOHAIbHBIMU
. YUCIaMHU

14 JetictButenbHple uyncia. ApudMeTHUYECKHe ONepalud ¢ JACHCTBUTEIHLHBIMHU
. YyHClIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OILEHKa
. pe3ynbTara BEIYUCICHUH

2 AnrebpanuecKue BHIPAKCHUS

2.1 BykBeHHbIE BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMH )

5y Crenenp ¢ uenbiM mokasareieM. CTeneHb C palMOHAIBHBIM TOKa3aTesIeM.
. CaoiicTBa cTeneHu

23 MHorouneHsl

24 Anrebpanueckas 1poob

55 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIIECHU. [Henictus c
' apuQMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 VYpaBHEHUS 1 HEPABEHCTBA

. Llensie u apoOHO-panMOHaANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUU

35 Llenbie u npoOHO-paloHaibHble HepaBeHCTBAa. CHCTEMbl M COBOKYIHOCTH
. HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEH

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




MIPOLEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuuu. ['padux  dyakumm. OO6macTh
ompeieNICHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee M HauMeHbllee 3HAueHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U NIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKuX BEJTMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BepositHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHoxecTBa
8.5 I'pads




